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a. ^ o. p^vfliJ <g ( magnetic RAM, o]*HH MRAM ^ ) ^ ^«]-»H] 
^1 MTJ €3 ^*]#<?1 ^ofl uq-s. ^ 

"oM^l OVH^l ^^M" ^ #^£.3. ^Val ^-71 tiVi^l ^ 

£ 4 
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p>ZLt-)]Bj ^^^{a method for manufacturing of a Magnetic random access 

memory} 

##?r ii^l 
51 1 £ ^Hfl7l#<^l inj-s. nj-ntiVB] MTJ f 

51.2 ^ 51 3 £ MTJ €3 ^ 51*1^- neflS. 

51 4 ^]*\)°)) 4* p>^^11^ M MTJ ^# 51^*1 

11,31 : 13,33 : <£4.% 

15,35 : 3.^x\-5t%- 17,37 : E]>i 
19,39 : xMr ^>5r^ 21,41 : Ta ^ 
23,43 : Ru 

*r^-MM *g ( magnetic RAM, °1^HH MRAM °lej- ) ^ *H^ H o v, ?H 
^rt SRAM >«m #51, DRAM ^ ^ ^^5L ne|JL #313 "flS-^ ( 

flash memory ) ^ ^ ti]^^ *HJE.5^ ^% 43^11^ ^ MTJ €^§- 4^} 
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<10> tflJf^Sl °11S.^ ^2: ^^Hr^r *MN 7|^^>^ #7H§*fl 

ol-g-^Vfe MRAM Si 7fl^ 
<n> ^-71 MRAM £ tq-^-g. ^0.3. *|^*H 4 ^V^IN 4# 3^ 

^Sfl X-l^J^ ^ JL^^5|-« 7>^^>7fl d W4, €313 ^2-34 «13 

^ ^4°1 7}*$ £4°14. 

<12> ^-71 MRAM £ £43 ^ <a^M] <8^-§- 4*l7l nfl^fl ^ 7 ]fe 7i 

cfl^7l^^-( giant magnet or esi stive, GMR ) €#°14 ^ 44 -M- 

*fl nfl2,Bl £4* ^4fe y o^°l $14. 
<13> #7l 7jtfl44*11r ( GMR ) o]-g-# MRAM H]4^#"§- 4°H) ^ ^ 4 A 3 

#5] ^il4 4€- 3^ ^^o] 3711 4^. ^K§- GMR x>7l 

pflae) i^Vl- ^* r fe 3W4'. 

<14> ^.^q- 7>7l^4 ol-g-tr MRAM ^>°H1 ^ ^ 4^41 

-g-*H 44 3 f-4 3^ "112-3 £4-1- ^4fe ?H4. 
<is> #7l MRAM £■ m 314 4^ 4. «VM-51 MTJ €, 443 4°l^-^4 443 MTJ 

^ ZL51J1 ^>M-Sl MTJ <&sL %$*k. &4. 
<ie> £ l £ MRAM 3 MTJ € ^?-f 24 ?r ^£°14. 

< 17 > 5. 1# #^>^, #2*1)4 #(2.4^) S£6\] %s£Q 4^^(11)* *8^3:4. 
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<18> ol4, #7] ^Pf^^QD^- ^^^(H^l^), e|£.eKlS] ± 

<19> =L ^-71 SL^ofl ^^#(13)# Ta 

<20> aBjJl, -8-71 <£1^(13H al^^>^(15)-% ^W". 

<2i> ojHfl, ^-7] oL^ 7>2}-#(15)£ NiFe, PtMn, CoFe, Ru ^ CoFe ^ 

<22> H #7} JE^ ^#(15) W^l ^^^#(17)# ^^tb4. 

<23> ojnfl, av 7 | E^^^(17)^r cl|olEi ( data sensing 

^MIS] 2 ran o]*>oj ^pVs o^ap,^ ( Al2 Q 3 ) ^ f$s$^x%. 

<24> n 4^-, ^-71 #5^(17) tf^ofl 7l~fr 4^(19)^ <g^^tf. 

<25> 6lnfl f #7l *Kr*>^-#(19)£ CoFe 4 NiFe 4 ^#^5. 

<26> ^^o.S, ^-7] 7Kr44#(19H Ta 4(41)4 Ru 4(43)1- ^afl^ 

# ^*b4. 

<27> s. 2 ^ MTJ #4 IH4 £4 °fl 7Hr*V MTJ ^34^ #4 

431-1- 5LAltV H5flH£olcl-. 

<28> £ 3 £ E^ ^nju} «VnV^ MTJ ^ JL^o} ^.^ 

f 51 4 51 35flH£ol4. 



1020020042059 



^ «a^>: 2003/1/16 



*^SH £ 2 <HH<4 ^ MTJ ^ ^J-SH ^ t^t 

Pl MTJ* ^ 5d°l Jl^H^ MRAM# ^^Vfec-ll ^r^}A) €4. 



<30> 



tMI ^51-7} 0.1 nm o}^} 7 \ 5)0^0) ^ ^flo] ^ 4^1^ #^Sf7l <H3£ £*fi3M 



<31> £ «Vt^ #7)^ ^2fl7l#2] f-^l^^; *fl^^>7l ^fH, Z]^rt%-£L 

S. ^V-§-*^, ^7>S]^ ££#3 a^«H ^7)^££# S^f-^S.^ 



<33> 



<34> 



W4| JL^ *>3B^ <8^*Ur #34, 
#7j Jl^ 7fs}-# #Jf6fl tiV£^ £N ^*Kr 



<35> #7] E^g #Jfofl 7>^-7l-Sl-## ^<!>Kr f-^^ MTJ « ^*Rr 34 



<36> 
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<3?> ^7) tiVsxfl 4-40. 4^4 ^ ts^ll 44°fl B, P, As 4 3 iM4 5> € 

<38> #7] 44£ 3 ^ ^4 4^ Q±% 3-54 4-£*il 44<?1 7 A^r ^ 

<39> *V3i|, £ 7l -^ 4^.4 ^ 

<40> #bHtt MTJ ^f^-S W 1 ! Ti0 2 ^4 W^^W 

<4i> £ si, Ge 4 4 ^5] ^ 45L*fl 44^ °l-§-*>?14, ^71 

*H 44°fl B, P, As 4 ^o] 3 4*0] 4 5 a $7}*M ^7l^££» 3^ 

bH 4-§-4t14, Ga, In 4 3 ^ ^4 As, P 4 4^ 34^ ^4 

$ 3-54 4-£*ll 44~& °1-&?H 2-20 ran S) *$$*k *r 

JL*1 4^ ^*Hr ^4*1^ 3g±*H 4s*lR4^ A 3^4 ^ *r%-8r 44 

<42> o]^> ^Jf£ £^-1- %VJ75. *H £ 4^ o. 4^.4 £4. 

<43> £ 4 ^ £ ^HH 4-E- 4a^ MTJ €ir 

<44> 5: 4 # 4^4^, 4J£3l 7)4(^1 4^) #ofl ig^ ^^^#(31)^: 3^4. 

<45> ojuji, 47I 4^^(31)^ ^£-^4(5^14^), ^444 *I1i^h444 ^ 
_£^/.E.ell4 0 l ^uisi^ £^^(£^14^), zl^h 44 £ £4f-(-E*14^), 4 
o]e 40101 ^ 2 ^^4 < ?1(^1^)^ H44ai 3. 4^* 5§44 A 1^ ^4 ?H4. 

<46> n 44, 47I H4#^l 3^r4^ <^^#(33)^ Ta 3. f 444. 
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<47> -L^-H, #7] ^1#(33)«H] 4l^^#(35)^ ^^W. 

<48> oiufl f #71 Jl^§ 7>2|-#(35)^: NiFe, PtMn, CoFe, Ru ^ CoFe 2|f^at 
*>4. 

< 49 > zl JH^ 4^(35) ^4^1 em#^#(37)# 

<50> olufl, #71 E^#«#(37)^r 2 ~ 20 run ^v\}3, 11^4. 

<5i> ZlElJI, #7l E-m #^(37)£ 4 ^ ^ #J£*(| WJ°5. ^^^4, #7l 

tiVS^ll B, P, As 4 3 5 ^ 37}«H q^y-o. 

#7l#.E£# Ga, In 4 2£ 3 # ^4 As, P^^4 

^ 3-5^ H>£511 

<52> n 4# ,#7l #3^(37) A o VJ ^] 4# W#(39)^ $^$4. 

<53> oH, #71 7>^>^(39)^r CoFe 4 NiFe 3 2]t?2£ ^W4. 

<54> ^4p&qo.3. t #7) 4-8-43-^(39)41 Ta 4(41)4 Ru 4(43)^ ^r«H 

[t^4 £41 

<55> ol#oflA^ ^ ^-ol £ ^o)l 4^ 4^11^ ^o] ^yj-H^ 

<56> ^gfl^ E ^ #^^ofl Wl^H 1 ~ 10 Hfl ^£ Ej^ #«#S} ^7l^H£l- 

# -^5L^ 2^ ^ & MTJ H# ^f-JL^*j ^4^ SteL$ ^ £M £44 ^ 
43 JI^H4» 7}^f;}7)) 4^ I4f ^1^*14. 
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<24t *8^*Hr 

^-71 JL^ 7>2)-# #Jf*fl tillE^l ^JLS ^#^r ^^Rr #3}3h 

2] 

3] 

4 l $a<H*i, 

^-71 yK£31 4^5] ^ ^£^11 «V3H B, P, As ^ 3 ^HM- 5 ^ € 

4] 

*1] 1 *cH $X°]x\, 

^7} til£^l W£ 3 ^ 4^ ^i-t 3-5^ <£-£^l ^-§r ^ 
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3] 



E 10N 



a itf- 
< 

10*4- 



Al 2 6 $ «21 A 
Ai^ -IS A 
AI 2 O t -12 A 
Al a 6,»11 A 



RA-300Kd 
ftA»30000 
RA-27&C 
RA-1020 
RA-1020 




R • A * 0.0384 exp[0.754 x f) 
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Al 2 0 3 Thickness [A] 



[51 4] 



Ru 



Ta 



NiFe 



CoFe 



Si or Ge ( 2ms - 2Qnm-) 

CoFe 

' Ru 

CoFe 

PtMn 

NiFe 

Ta 

Si02 



1 9-1 9 



